In order to study effects of seed inoculation with Nitragin as bio-fertilizer at concentrations of 2, 3 and 4 cc (ml) and distilled water as control on seed germination and early growth of fennel, a laboratory experiment was conducted in Islamic Azad University of Tabriz in completely randomized design (CRD) with three replications.
Introduction

Fennel
(Foeniculum vulgare Mill.; Fam.
Umbelliferae) is one of the most important medicinal and aromatic plants due to its estrogenic activities and uses as a carminative, diuretic, antiinflammatory, antimicrobial, and galactogogue. It is a substance which is used to increase the production of milk in humans and other animals. In addition, the volatile oils of fennel are used to control flatulent dyspepsia and colic in children (Mahfouz and SharafEldin, 2007) . Using bio-fertilizers that contain different microbial strains has led to a decrease in the use of chemical fertilizers and has provided high quality products free of harmful agrochemicals for human safety (Mahfouz and Sharaf-Eldin, 2007) . One of the methods that reduce fertilizer usage is seed preplanting treatments called priming that include water absorption at enough level to begin germination events that is accomplished by the subsequent drying.
The purpose of priming is increasing germination percent, decreasing mean of germination time and improving growth and vigor of seedling at very wide favor and un-favored environmental conditions. This method is successful in small seed plants and the most medicinal plants that have great economic value with quick and uniform emergence requirement (Ellis and Roberts, 1981) . These techniques include hydro priming and hormonal priming or soaking prior to sowing (Basra et al., 2005; Ashraf and Foolad, 2005) .
Seed priming techniques are used to reduces emergence time, accomplish uniform emergence, better allometric (changes in growth of plant parts over time in many horticultural and field crops (Ashraf and Foolad, 2005; Farooq et al., 2005) . Badran and Safwat (2004) and El-Ghadban et al. (2006) found that fennel responded to bio-fertilizer by increasing growth and oil yield and changing the chemical composition. Yousry et al. (2003) et al., 1989; Cakmakc et al., 2006) . In recent years, a lot of work has been done on the invigoration of seeds to improve the germination rate and uniformity of growth and reduce the emergence time of many vegetables and some field crops (Basra et al., 2003; Tehlan et al., 2004) . The aim of the present study was to evaluate the effects of seed inoculation with biological fertilizer (Nitragin) on germination and early growth of fennel (Foeniculum vulgare) and study effects of Nitragin in agriculture in order to achieve the goals of sustainable agriculture.
Material and methods
Laboratory experiment
The laboratory experiment was done by complete randomized design (CRD) with three replications was The germination rate (GR) was calculated by using the equation below (Maguirw, 1962) .
GR = Σn / N × 100
Where: Σn -total number of germinated seeds at each counting, N -number of total seeds. 
Statistical analyisis
The statistical data were analyzed using MSTAT-C software. The means of the treatments was compared using the least significant difference test at P < 0.05 by LSD method.
Result and discussion
Coriander (Coriandrum sativum)
The germination test was performed according to previously bio-fertilizer inoculation on coriander.
Nitragin concentrations on germination was not showed reaction. 
Fennel (Foeniculum vulgare)
Radicle length
Analysis of variance for data showed that bio-priming of seed with Nitragin as biological fertilizer at concentrations of 2, 3 and 4 ml and distilled water as control had significantly effect (at 5% level) on crop root length of fennel (Table 1) . Results revealed that in those fennel seeds were inoculated with 4 ml Nitragin, root length increased by 6.5%, compared with the control ( Means with similar letter were not significant at the 5% probability level.
Plumule length
Effect of seed priming with Nitragin on shoot length was significant at 1% level of probability (Table 1) .
Inoculation of fennel seeds before planting with 4 cc Nitragin gave rise in shoot length around 3%, compared with un-primed ones ( Table 2) 
Seedling length
In seeds treated with 4 cc Nitragin seedling length increased 5% in comparison to control (179 mm).
Effect of seed inoculation with Nitragin as biological fertilizer at concentrations of 2, 3 on seedling length of fennel, 152 mm and 168 mm, respectively (Table   2) . Sorial et al., (1992) 
Ratio of radicle length to plumule length
The effectiveness of ratio of radicle length to plumule length of fennel seed inoculation with the biofertilizer Nitagin, expected that root to shoot ratio is also affected by the treatments, Compared to the
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averages (Table 2) 
Radicle dry weight of fennel
The highest root dry weight of fennel was observed with the treatment biological fertilizer 2 ml (0.70 g).
As the results of the treatments compared (Table 2) showed, fennel seeds were inoculated with 2 ml of Nitragin before planting, root dry weight of fennel around 0.70 g gave rise. The increase in the amount of seed treatment with 3 and 4 Nitragin ml 0.37 and 0.48 respectively. The lowest amount of root dry weight of fennel was obtained with the treatment of biological fertilizer 3 ml (0.37 g). The lowest root dry weight of fennel occurred with 3 ml Nitragin 0.37 g.
Plumule dry weight of fennel
Inoculated fennel seeds with 3 cc Nitragin before planting, gave rise in shoot dry weight of fennel around 1.4 g ( Table 2 ). Impregnated by the seed treatment with 3 ml Nitragin shoot dry weight 1.4 g of the other treatments were and the classes were statistically different. The effect Nitragin 2 ml with 1.2 g, and the effect Nitragin 4 ml with 1.1 g. The highest shoot dry weight of fennel equivalent to 1.4 by 3 ml Nitragin obtained and lowest shoot dry weight of fennel equal to 1.2 g with 2 ml Nitragin priming seeds obtained.
Ratio of radicle dry weight to plumule dry weight
The results showed, in those fennel seeds were inoculated with 2 ml Nitragin, root dry weight to shoot dry weight ratio increased by 45% compared with control. Root dry weight to shoot dry weight ratio is also affected by the treatments, compared to the averages (Table 2) 
Percent of Germination fennel
The highest fennel germination percentage equivalent to 92% by water priming obtained and lowest germination percentage equal to 85% with 2cc
Nitragin priming seeds obtained. Treatments were compared (Table 2) 
Growth rate (Gr)
In the highest Nitragin concentration GR increased by 1992. Azospirillum brasilense and Azotobacter chrococcum inoculum effect on maize and sorghum.
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